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Description 

FIELD OF THE INVENTION 

5 [OOOIJ The present invention relates to an apparatus useful for the determination of an antigenic substance or an 
antibody substance by immune complex transfer immunoassay, and an immunoassay using this apparatus. 

BACKGROUND OF THE INVENTION 

10 [0002] An immunoassay is an advantageous method for determining and analyzing an antibody substance or an 
antigenic substance in that it is simple and has high speciTicity. 

[0003] In particular, an immune complex transfer immunoassay is known to suitably suppress adsorption of contam- 
inant protein onto solkJ phase and thereby-caused occurrence of background signals, which are the defects of sandwich 
method, and enable high sensitivity assay of an antibody substance or an antigenic substance in a test solution. 
IS [0004] As used herein, the antibody substance or antigenic substance to be assayed in a test solution is referred to 
as test substance. 

[0005] An immune complex transfer immunoassay is an imrrujnoassay comprising, lor example, two cycles of trap- 
ping using a pair of solid phases. The operation thereof is schematically explained by referring to an assay of antibody, 
as an example, from arrong the test substances. For the explanation's sake, one solid phase from the pair of solid 
20 phases, whch is used for the first trapping, is referred to as the first solid phase and the other solid phase used for the 
next trapping is referred to as the second solid phase. 

[0006] The typical immune complex transfer immunoassay comprises the loltowing steps. 

(a) An antigen modified with a functional group and a labeled antigen are Ijound to a target antibody to form an 
25 immune complex having a structure of 'functional group-anligen-antibody-antigen-label' as shown, for example, 

in Fig. 5(a) with a reference number 50. 

(b) The immune complex is trapped on a first solid phase via a certain moiety (functional group bound to the antigen 
in this case) in the immune complex. The immune complex may be trapped after being formed in a test solution 
or may be completed with respect to one end (functional group) thereof trapped earlier on a solid phase. 

30 (c) The inrvnune complex is released from the first solid phase in a solution used for transferring the immune 

complex. 

(d) The immune complex is trapped on a second solid phase. The moiety of the immune complex which is used 
for the trapping is different from the moiety used in (b). 

(e) The target antbody in the immune complex is assayed using the label conjugated in (a). 

35 

[0007] More detailed explanation and working examples of immune complex transfer inrtmunoassay are found in the 
following literatures. 

(1) ISHIKAWA, E., HASHIDA. S., KOHNO. T. Development of ultrasensitive enzyme immunoassay reviewed with 
40 emphasis on factors which limit the sensitivity, MOLECULAR AND CELLULAR PROBES. 5, pp 81-95 (1991) ; 

(2) ISHIKAWA, E., HASHIDA. S.. KOHNO. T. et al.. Principle and applications of ultrasensitive enzyme immu- 
noassay (Immune complex transfer enzyme immunoassay) for antibodies in body fluids, J. CLIN. LABORATORY 
ANALYSIS, 7. pp 376-393 (1993); 

(3) US 5236849 and EP 303229 entitled Ultrasensitive method for assaying antigenic substance ; 
45 (4) US 5236830 and EP 368273 entitled Novel method for assaying antigen ; 

(5) US 5236849 and EP 303229 entitled Ultrasensitive method for assaying specific antibody ; 

(6) ISHIKAWA, Eiji, Ultrasensitive enzyme immunoassay, Gakkai Shuppan Center (1993). 

(0008} In the conventksnal immune complex transfer immunoassay, plastic balls called beads having a diameter of 
so about 3 mm are used as the first and the second solid phases. The beads are stirred in a test tube to perform the 
above-mentioned immune complex transfer immunoassay comprising the steps (a) to (e). 

[0009] This method requires each one of the beads to be removed from and placed into test tubes with tweezers 
upon visually discriminating the two kinds ol beads, (hus raising problems in terms of handling easiness and the pos- 
sibility of contaminatbn of test tubes caused by carrying immune complex between test tubes with tweezers. 
55 [001 0] In addilkxi. the possibility of a trace amount of immune complex released from the first solid phase contacting 
the second solid phase is very tow, and only when a substance coated on the second solid phase has high affinity for 
the binding site of the immune complex, sufficient trapping is accomplished, which in turn results in a tendency that 
the amount of signals becomes less. 
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[0011] For conventional immunoassay, there have been known assay ptates wherein a dip stick type solid phase 
and a well type solid phase are combined. 
(0012] US Patent No. 382661 9 describes: 

5 (a) a step comprising coating an antibody on a dip stick type solid phase, and dipping the dip stick type solid phase 

in a test solution in a well type solid phase to trap the assay target, and 

(b) a step comprising rinsing the dip stick type solid phase, dipping same in a marker solution placed in a difierent 
well type solid phase and assaying the assay target. 

10 [0013] The dip slick type solid phase used in these steps functbns merely as a nneans for trapping the assay target, 
and the well type solid phase is nothing but a container to keep a solutbn. 

[0014} WO 82/00058 teaches a special one step sandwich immunoassay using the above-mentk)ned assay plate 
wherein the dip stick type solid phase and the well type solid phase are combined, which comprises: 

IS (a) coating a sustained release marker dissolved in a sucrose solution and the like on a welt type solid phase, 

(b) placing a test solution in the well type solid phase, and 

(c) dipping an antigen-bound dip stk^k type soiki phase in sakJ test solutbn, thereby trapping the assay target 
antibody and simultaneously binding the marker. 

[0015] This method rather resembles the method using the invnunoassay plate o1 the present invention in that it 
uses a wet) type solb phase and a dip stick type solid phase rn combination. However, the well type solid phase only 
functbns as a marker carrier, and to improve assay target-marking perfomiance. 

[0016] In contrast to the immunoassay using conventbnal plates, an immune complex transfer immunoassay com- 
prises a specific process ol transferring an inrunune complex containing a trace amount of an assay target from the 
25 first solid phase to the second soIkJ phase, but an Immunoassay apparatus capable of suffkiiently accomplishing the 
transfer process has not been known. 

[0017] Hence, there has been a demand for the devebpment of an immunoassay apparatus capable of periorming 
immune complex transfer immunoassay with ease and at high sensrlrvity. whbh can be suitably applied to clinical tests. 

30 SUMMARY OF THE INVENTION 

[0018] It is therefore an object of the present invention to provide a highly sensitive immunoassay plate for immune 
complex transfer immunoassay, which is easy to handle, obviates contamination which may be caused by the use of 
plural test tubes, enables efTictent and sufficient transfer of an immune complex from the first soIki phase to the second 
35 soib phase (which being the point of Immune complex transfer immunoassay), and allows automatbn of the proce- 
dures, and use thereof. 

[0019] The present inventbn provides the following: 

(1) an immunoassay plate for an immune complex transfer immunoassay, comprising a well type sofid phase and 
40 a dip stick type solid phase which can be inserted into sab well type solb phase, wherein the dip stick type soIkJ 

phase is coated with either substance (A) or (B) to be mentioned below and the well type solid phase is coated 
with the other substance, and these solid phases are used as two solid phases to be used lor an immune complex 
transfer immunoassay: 

^ (A): a substance having a reactive group whbh spactncally binds to a functbnal group previously introduced 

onto a substance whk:h specifically forms an immune complex with a test substance, 
(B): a substance having a reactive group capable of specifically binding to 

(i) the test substance in the immune complex, 
so (ii) a substance which specifically forms an immune complex with the test substance, or 

(iii) a lunctional group conjugated in advance with the substance whbh specifically forms an immune 
complex with the test substance. 

provided that the nDoiety which binds to the reactive group of (A) does not bind to the reactive group of (B) 
ss and vfce versa; 

(2) the immunoassay plate of (1) above, wherein the distance between the dip stick type solb phase and the well 
type solb phase, when the two phases are combined by Inserting the dip stick type solid phase into the well type 



3 



EP0 709 678 B1 



solid phase is not more than 1 mm for 50 % of the immune complex binding surface of the dip stick type solid phase; 

(3) the immunoassay plate of (1 ) or (2) atK>ve. whereffi the shape of the dip stick type solid phase where an immune 
complex binding surface has been formed is colunrviar with a conical end pointed toward the end; 

(4) the immunoassay plate of any one of (1 ) to (3) above, wherein the dip stick type solid phase has a constriction 
s capable of inhibiting capillarity of a transfer solution, which occurs between the dip stick type solid phase and the 

wed type solid phase, at some point near the root and opposite from the portion to be dipped in a transfer solution 
to be reacted; 

(5) the immunoassay plate of any one of (1) to (4) above, wherein the shape of the dip stick type solid phase and 
the well type solid phase, where an immune complex binding surface has been formed, is columnar and one or 

10 more protrusions having a height of not more than 1 mm are formed on the body of the irrunune complex binding 

surface on the columnar dtp stick type solid phase; 

(6) the immunoassay plate of any one of (1 ) to (4) above, wherein the shape of the dip stick type solid phase and 
the welt type solid phase, where an immune complex binding surface has been formed, is columnar and one or 
more protrusions having a height of not more than 1 mm are formed on the Immune complex binding surface of 

IS the columnar well type solid phase; 

(7) the immunoassay plate of (1 ) to (6) above, wherein plural well type solid phases are set in a predetermined 
arrangement on a plate and the dip stick type solid phases are set on a different plate in the same arrangement 
with the well type solkJ phases; 

(8) the immunoassay ptale of (5) above, wherein three or more well type solid phases are set in a predetermined 
20 arrangement on a plate; the dip stick type solW phases are set on a different plate in the same arrangement with 

the well type solid phases, each dtp strck type solid phase having one protrusion, and on the plate as a whole at 
least one protrusion is formed at every position determined for setting a protrusion, which position being defined 
in (C) betow: 

(C): three or more positions determined on the periphery of the body of the dip stick type solid phase, wherein the 
2S distance between the^three or more positbns is that which prevents the body of the dip stick type solid phase from 

contacting the well type solid phase when protrusions are formed at all of these positbns; and 

(9) the inimunoassay plate of (6) above, wherein three or nrKjre well type solid phases are set in a predetermined 
arrangement on a plate; the dip stick type solid phases are set on a different plate in the same arrangement with 
the well type solid phases, each well type solid phase having one protnjsion, and on the plate as a whole at least 

30 one protrusion is formed at every position determined for setting a protrusion, which position being defined in (C) 

below: 

(C): three or more positions determined on the periphery of the well type solid phase, wherein the distance between 
the three or more positions is that which prevents the body of the dip stick type solid phase from contacting the 
well type solid phase when protrusions are formed at all of these positions. 

35 

The method for immune complex transfer immunoassay of the present invention comprises the use of the above- 
mentfoned immunoassay plates {1)-(9). and is characterized by trapping an immune complex in the test solution on 
either the dip stbk type soiki phase or the well type solkf phase, inserting the dip stick type solid phase into the welt 
type solid phase, releasing the immune complex in the liquid phase in the well type soIki phase, trapping this immune 
^ complex on the remaining well type solid phase or dip stick type solid phase, and assaying an antigen or antibody in 
the immune complex by assaying a label previously introduced. 



BRIEF DESCRIPTION OF THE DRAWINGS 

45 [0020] Fig. 1 ts a schematic cross sectional view of the basic structure of the immunoassay plate of the present 
invention, 

[0021] Fig. 2 shows an example of the dip stick type solid phase used in the present invention. 
[0022] Fig, 3 shows an example of the well type solid phase used in the present invent k>n. 
[0023] Fig. 4 is a schematic showing of a preferable example of the present invention. 
so [0024] Fig. 5 is a schematic showing of one embodiment of the antilxxJy assay by immune complex transfer immu- 
noassay using the immunoassay plate of the present invention. 
[0025] Fig. 6 shows a preferable example of the dip stick type solid phase. 
[0026] Fig. 7 shows a preferable embodiment wherein plural dip stick type solid phases are used. 



SS DETAILED DESCRIPTION OF THE INVENTION 

[0027] In the present specification, the substance ol the above-mentioned (A) is to be referred to as 'receptor sub- 
stance A' and the substance of (B) is to be referred to as "receptor substance B". 
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[0028] As used herein, the dip stick type solid phase is a convex solid phase having a shape allowing insertion into 
the well type solid phase to be mentioned later, and is used for dipping in a solution contained in a well type solid phase. 
[0029] The well type solid phase is a concave solid phase having a shape allowing insertion of the dip stick type 
solid phase mentioned at>ove, and is used for keeping a test solution, transfer solution to be reacted, a reaction solution 
5 for detecting enzyme marker and the like. 

[0030] By the immune complex binding surface is meant a region which traps an immune complex when the receptor 
substance A or B is adhered by coating and the like to a surface of the well type solid phase or a surface of the dip 
stick type solid phase, and these two solid phases in combination are brought into contact with a test solution or a 
transfer solution to be reacted. 

10 [0031] The following effects which have been conventionally unattainable can be provided by the present invention 
which comprises adhering, by coating etc., receptor substances for trapping an inrvnune complex at different surfaces, 
to the surface of the dtp stk^k type solid phase and the well type solid phase, and using them as a pair of solid phases 
for immune complex transfer immunoassay. 

IS (a) Two kinds of solid phases can be aasify brought extremely close to each other or separated and plural assays 

can be performed at the same time. 

(b) Using a well type solid phase as one of the two phases, the function of a carrier which traps the immune complex 
and the function of keeping the transfer solution can be fulfilled simultaneously. 

(c) The entirety of the immune complex binding surface of the first solid phase and that of the second solid phase 
^0 can be faced with each other. The dtstarx:e between the two immune complex binding surfaces can be optionally 

changed, so that they can face with each other at an extremely small distance. 

[0032] The above-mentioned effects (a) to (c) resolve the problenns peculiar to the immune complex trartsler immu- 
noassay, i.e., they simplify the complicated steps absent in conventional immunoassay but required in conventional 

2*5 immune complex transfer immunoassay, and improve efficiency of the immune complex transfer immurtoassay 

[0033] To be specific, the immunoassay plate of the present invention has eliminated insertion or removing of beads 
with tweezers which have been done in conventional transfer methods. 11 also simplified maniputation by obviating the 
step of discriminating the two beads used as the first phase or the secorKl phase, which are similar in appearance 
(which discriminating having been a difficulty in the immune complex transfer immunoassay) by employing the com- 

30 pletely different shape of the dip stick type solid phase and the well type solid phase. 

[0034] In the immunoassay plate of the present invention, the well type solid phase serves both as a solid phase 
and a container as mentioned in (b). As a result, the number of the independent solid phase present in a transfer 
solution is two (first solid phase and second solki phase) in contrast to three kinds of solid phases (first solid phase, 
second solid phase and inner wall of the container carrying them), thus contributing to an Improved sensitivity of the 

35 assay. 

[0035] In conventional immune complex transfer immunoassay, the two kinds of beads used as the first and the 
second solid phases face each other and come close to each other only in a limited area, and the rest of the spherical 
surfaces respectively face opposite directions. In the conventional methods using such beads, an immune complex is 
released from the first solid phase into a transfer solutton and freely diffused therein. For moie amount of the immune 
40 complex to be trapped on the second soIkJ phase, there is no other way but to thoroughly stir the transfer solution for 
a long time with a mechanical aid to increase the probability of trapping. 

[0036] In contrast, the immunoassay plate of the present invention enables the immune complex binding surface of 
the second solkJ phase to face the Immune complex binding surface of the first solid phase, up to t00% where nec- 
essary, as mentronsd under (c), which ultimately increases the probability of the immune complex released from the 

<s first solid phase encountering the second solid phase. 

[0037] In particular, free diffusion of the immune complex after release can be greatly reduced and the immune 
complex trapped on the first solid phase can be linearly and quickly transferred to the second solid phase via an 
extremely thin layer of the transfer solution, by sufficiently ck>sing the first and the second solid phases to the extent 
that the distance between them is not more than 1 mra Moreover, the present invention is advantageous in that the 

so surface area of the solid phase, with which the transfer solution contacts, increases when the same amount of the 
transfer solution is filled, as compared with other construction wherein the distance Is greater. In this way, the transfer 
efficiency of the immune complex can be enhanced. 

.[0038] The present invention is explained in more detail by way of illustrative Figures, 

[0039] Fig. t is a schematic cross sectional view of the base structure of the immunoassay plate of the present 
ss invention. In this Figure, 1 is a dtp stick type solid phase to which a receptor substance 3 is adhered on the surface. 2 
is a well type solkl phase to which a receptor substance 4 is adhered on the surface. 5 Is an immune complex transfer 
solutbn to be reacted, which is contained in a well type solid phase. Note that the receptor substance 3 is either the 
aforementioned receptor substar^ce A or B and the receptor substance 4 is the other receptor substance. 
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[0040] These solid phases are formed in such a shape that enables insertion of the dip slick type solid phase into 
the well type solid phase to combine them, wherein the dip stick type solid phase is used as either the first solid phase 
or the second solid phase for immune complex transfer immunoassay, and the well type solid phase is used as the 
other solid phase. 

s [0041] The dip stick type solid phase and the well type solid phase are explained in temns of matenal and shape in 
the folfowing. 

[0042] The material for the dip stk:k type solid phase and the well type solid phase may be any as bng as it can 
serve as a solid carrier for trapping the immune complex. Preferred are plastic and glass frtxn the aspects of resistance 
to chemicals and processability, with particular preference given to polystyrene, nylon and cellulose acetate. 
10 [0043] AUefnalively. the end portion of the dp stick type solid phase and rod body thereof may be formed from 
different materials to enhance the reactivity of the end portion and optionaify adjust the strength of the body. 
[0044] The shape of the dip stick type solki phase and the well type solid phase is such that it altows the dip stick 
type solid phase to be inserted into the well type solid phase. 

[0045] The cross section perpendicular to the longitudir^l direction (the direct on of depth) of the dip stick type solkj 
15 phase and the well type solid phase may be round, polygon or undefined shape. Preferred is a round cross sectton 
from the aspects of manufacture, reaction and washing. 

[0046] The shape of the tip of the dip stick type solid phase and the bottom of the well type solid phase is typically 
plane, pyramid or hemisphere. When they are hemisphere, the dip stick type solkJ phase is a convex hemisphere and 
the well type solid phase is a concave hemisphere. The convex tip of the dip stick type solid phase is preferably a 

^ downwardly protruding convex so that air foams are not formed during insertion. 

[0047] Fig. 2 shows an exemplary shape of the dip stick type solid phase used in the present inventran. Figure 2(a) 
shows a columnar shape with a flat end surface. Note that a corner edge la may be chamferred or curved according 
to the object of use. Figure 2(b) shows a columnar shape with a convex hemisphere end. Figure 2(c) shows a combi- 
natk>n of a sphere 1c and a column 1b. 

25 [0048] Fig. 3 shows an example of the well type solid phase. Figures 3(a) and 3(b) are both tubular holes, wherein 
the bottom surface is planar in Figure 3(a) and concave hemisphere in Figure 3(b). A bottom corner 2a in Figure 3(a) 
may be curved in line with the shape of the comer edge of the dip stick type solid phase. 

[0049] Preferable combinatk>ns of the dip stick type solid phase and the well type solid phase are that of Fig. 2(a) 
and Fig. 3(a). and Fig. 2(b) and Fig. 3(b). in consideration of the fact that the entire immune complex binding surfaces 

30 on both phases can face each other and the distance between the phases can be made constant. In particular, greater 
amount of released immune complex can be trapped by specifically determining the diameter of of the dip stick type 
solid phase and the inner diameter of the well type solid phase in such a way that the distance between the two phases 
is not more than 1 mm in 50% or more of the immune complex binding surface of the both solid phases, preferably in 
the entirety thereof, which leads to higher assay sensitivity than conventional assays using two beads. 

35 [0050] The bottom surface of the well type solid phase is advantageously planar, since focal distarrce can be easily 
set in optical determinatkjns. 

[0051] The more preferable combination of the dip stick type solid phase and the well type solid phase is as follows. 
[0052] As mentoned above, the preferable bottom shape of the well type solkj phase is planar, and the preferable 
combination of the dip stick type solid phase and the well type solid phase is Fig. 2(a) and Fig. 3(a), namely, the 

40 combination of columnar solid phases. 

[0053] In this case, the shape of the tip Id of the dtp stick type solid phase is preferably a cone pointedly formed 
from the end of the columnar portion of the dip slKk type solkJ phase, as shown in Fig. 6. The angle of the lip of the 
cone is preferably an obtuse angle of about 100-150 degrees. Such shape rr^es air bubbles less dwelling below the 
dip stick type solkJ phase, when the dip stk;k type solid phase and the well type soiki phase are drawn closer to each 

45 other. 

[0054> The distance between the dip s1k:k type soIkJ phase and the well type solid phase is preferably not more than 
1 mm as mentioned above. When a transfer solution is present between these solid phases during immune complex 
transfer immunoassay, the liquid surface of the transfer solution is r>ol stable but becomes nonuniform due to the 
capillarity between these solid phases. 

so [0055] A preferable mode for reducing such problem is shown in Fig. 6. Tliat is, a constrictfon If is fonned on the 
body ot the dip stk:k type solid phase 1 to prevent capillarity by preventing the transfer solutbn from rising above the 
constriction. Such a constriction or ditch can be made on the surface of the welt type solid phase. 
[0056] The depth of the constriction is the same as the gap needed to prevent capillarity between the solid phases. 
[0057] The shape of the constriction may be any as tong as the capillarity can be inhibited thereby The preferable 

55 shape is shown in Fig. 6 wherein the portion of the constrictkxi near the root of the dip stick type solid phase loses 
radius to a desired extent toward the direction perpendicular to the tongitudinal direction of the solid phase and gradually 
gains radius as it proceeds toward the tip thereof, for the reasons of easy manufacture. 

[0058] The presence of such constrtetton stops the rise of the transfer so!ulk>n due to capillarity and inhibits expansion 
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of nonuniform solution surface, so thai uniform and efficient assay can be achieved and an increase in background 
can be prevented. 

[0059] The immune complex binding surface of the dip sticic type solid phase preferably has one or more protrusions 
having a height of not more than 1 mm. The protrusions obviate contact between the immune complex binding surface 
s of the dip stick type solid phase and the immune complex binding surface of the well type solid phase. Such prolrusbns 
can be made on the surface of the well type solid phase. 

[0060] The shape of the protrusions nnay be any as long as they stick out from the body, such as cone, pyramid, 
truncated cone and truncated pyramid. 

[0061] The preferable shape of the protrusion is shown in Fig. 6 with a reference symbol 1 e. wherein a triangular or 
10 trapezoidal protrusion is formed on the periphery of the columnar body and the protrusion draws a ridge tine abng the 
longitudinal direction of the columnar body. 

[0062] The ridge tine along the longitudinal direction is preferably such that the height of the protrusion decreases 
toward the lip. so that the dip stick type solid phase can be easify inserted into the well type solid phase, as shown in 
Fig. 6. 

IS [0063] When only one pair of the dip stick type solid phase and the well type solid phase is present, three or more 
protrusions are preferably formed in the peripheral direction of the body of the dip sirck type solid phase. In this case, 
the distance between the protmsions is preferably that which prevents contact between the body of the dip stick type 
sold phase and the well type solid phase, with particular preference given to the distance between the protrusions on 
the periphery being kJentical. 

20 [0064] The above-mentioned mode is markedly useful in the Immune complex transfer immunoassay wherein the 
use of the dip stick type solid phase and the welt type solkJ phase kx^ated nearby is particularly important. The dip stick 
type solid phase can be inserted into the weft type solid phase while maintaining the bngitudinal central axis o1 the dip 
stick type solid phase sufficiently ck>se to the longitudinal central axis of the well type solid phase, whereby the distance 
between the immune complex binding surface of the both sotkj phases can be constantly kept at a cenain level to 

25 accomplish a uniform and efficient assay. 

[0065] It is preferable that the surface of the dip stick type solid phase and the well type solid phase have appropriate 
roughness to enhance adsorption of the immune complex. The method for treating the surface includes various me- 
chank^al abrasions and chemical corrosion treatments. 

[0066] When a dip stick type solid phase is inserted into a well type solid phase, an insertion guide is preferably 
30 formed to enable insertion wherein respective longitudinal central axes are coincided. For example, a structure com- 
prising a pilol pin and a hole, a key and a groove and the like is preferable. A specific example is shown in Fig. 4(a) 
wherein the outside of the entire periphery 9 of one of the well type solid phase and the dip stick type solid phase (well 
type solid phase in Fig. 4(a)) is regarded as a p\\o\ pin. and the inside of the entire periphery 7 of the other solkJ phase 
(dtp stick type soiki phase in Fig. 4(a)) is regarded as a hole for positional determination. 
35 [0067] One of the preferable modes of the immunoassay plate of the present inventron comprises simultaneous use 
of plural combinations of the dtp stk:k type solid phase and the well type solid phase. 

[0066] Fig. 4 is a schematic showing of a preferable example of the immunoassay plate of the present invention. In 
the Figure, plural dip stick type solid phases 1 are arranged on a substrate 6 in a predetermined manner, the same 
number of well type soIkJ phases 2 are arranged on a different substrate 8 in the same arrangement, and plural transfer 

<o iBsts can b© simultaneously performed by combining them. 

[0069] While the above-mentioned arrangement is not limited, the arrangement preferably has a constant pitch. An 
advantage can be obtained when the arrangement is the same as that of commercially available plural well microplates 
which are used in the field of biochemical studies, since it enables use of associated equipments for measurements. 
[0070] As mentioned above, when plural pairs of a dip stick type solkJ phase and a well type solid phase are simul- 

<5 laneously used, the protrusions to be formed on the dtp stick type solkJ phase are dispersed thereon to reduce the 
number of protruskxis fonned on respective dip stick type solid phases. For example, when two pairs of a dip stick 
type solid phase and a well type solid phase are used instead ol one dip stick type solid phase having four protruskxis, 
the four protrusions may be dispersed on the two dip stk;k type solid phases by two. The protrusions may be dispersed 
by forming one protrusion on one solid phase and three protrusbns on the other solid phase. When the four protrusions 

^ as a whole cover the original four points to be covered by the four protrusions, the effect of the protrusk^ns will be the 
same as that achieved when one dip stick type solid phase has four protrusions. 

[0071] When three or more pairs of a dip stick type solid phase and a welt type solid phase are used, in particular, 
il is preferable that only one prototsion be formed on one dip stfck type solid phase. It should bo noted that at least 
one protrusion is formed at every position set for forming protrusions according to (C) menltoned above. As explained 
55 supra, when at least one protrusion is formed at the three positions, the effect of the protrustons will be the same as 
that obtained when one dip stk:k type solid phase has three protrusions, even if only one protrusion is formed on one 
dip stick type solid phase. 

[0072] In this way. insertion of the dip stick type solid phase can be made possible while maintaining the longitudinal 
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central axis thereof sufficient^/ neartng the longitudinaf central axis of the well type solid phase. As a result, the distance 
between the immune complex binding surfaces of the both solid phases can be constantly kept at a certain level to 
accompfish a uniform and efficient assay. 

[0073] The protrusion formed on respective dip stick type solid phase being one, the contact point with the well type 
solid phase becomes less, and rinsing of the solid phase can be beneficially facilitated. 

[0074] A preferable example of the position of (C) mentioned above is four positions in the peripheral direction of 
the body of the dip stick type solid phase, the distance between the protrusions being the same. When seen from a 
cross section perpendicular to the axis of the body of the dip stick type solid phase, the protrusbns are formed at four 
sites a1 equal 90 degree intenrals around the axis on the periphery of the body. 

[0075] Fig. 7 schematically shows a speciUc embodiment of this mode. The dip stick type solid phases 1 shown in 
Fig. 7(a) (side view) are formed at 96 sites on a substrate (8 sites a row x 1 2 rows) to correspond to a well type solkl 
phase formed as a standard matrix arrangement of 96 wells (8 wells a row x 12 rows). Fig. 7(b) is a view of the dip 
stick type soIM phases shown in Fig. 7(a), which are seen from the end of the solid phase. 

[0076] The respective dip stick type solid phases shown in Fig. 7(a) are formed in the same rranner as in Fig. 6. The 
important characteristic thereof is the location of a prom;sion 1e. As shown in Fig. 7(b). the protruston 1e is arranged 
in such a manner that it faces either of the lour directions set on the periphery of the body of each dip stick type solid 
phase. Moreover, at least one protrusion is formed in the four directions. That is. the protrusion of respective dip stick 
type solid phase is arranged so that there is no direction whk;h is not covered by a protrusion. In Fig. 7(b), for example, 
all four positions are covered by respective protrusions of 16 dip stick type solid phases in the adjacent two rows. 
[0077] The combination of the number of the dip stick type solkJ phase and the posilbn of the above-mentioned (C) 
for fomning protrusions is optionally determined. When the number of the dip stick type solb phase is three, there are 
set three posittons. with all protruskxis on the respective dip stick type solid phases lacing different directwns. When 
the number of the dip stick type solkJ phase is four or more, the positions of the above-mentk>ned (C) can be optionally 
increased in number such as not less than three. In view of the balance between the actual manufacture costs and 
the above-mentioned effects provided by the protnisions, however, the number of the positions (C) is preferably about 
four. 

[0078] Another preferable embodiment of the immunoassay plate of the present invention conprises the above- 
mentioned combination of the dip stick type solid phase and the well type solid phase, and one or more wells as 
containers for keeping the solution necessary for the reaction, thus using the well(s) and the combination of the dip 
stick type solid phase and the well type solkf phase as one set. 

[0079] The number of Ihe additbnal wells to be used can be determined according to the object of use. and the wells 
are used, for example, for keeping the test sotutk>n to be used in the first step of the immune complex transfer immu- 
noassay or as accessory containers to be used in the last step of the immune complex transfer immunoassay. 
[0080] As shown in Fig. 4(b). a well 10 having the same shape as the well type sotkJ phase is preferably installed 
on a substrate 11 in the same number and in the same arrangement as saki well type solid phase and provided with 
a guide 9 having the same structure with the guide of the well type solid phase. 

[0081] In this embodiment, a preliminary step or a post-step can be successively done before or after the step of 
dipping the dip stick type solkJ phase in a transfer soJutk>n in the well type solkJ phase, wrhteh in turn leads to easier 
and more accurate steps for immune complex transfer immurkoassay. 

[0082] Whether the dip strck type solid phase or the well type solid phase is used as the first solid phase, the receptor 

substance to be adhered to the surface of the first solid phase is the above-mentkxied receptor substance A and that 

to be adhered to the surface of the second solid phase is the above-mentioned receptor substance B. 

[0083] In the foltowing. the receptor substances A and B are described in mote detail atong vwth the descfiptwn of 

the immune complex transfer immunoassay using the immunoassay plate of the present invention. 

[0084] One embodiment of the immune complex transfer imrnunoassay using the immunoassay plate of the present 

invention, in whrch an antbody substance is the test substance, is explained in the foltowing. While the first solid phase 

may be a dtp stick type solid phase or a well type solid phase, a dip slick type solid phase is used as the first solid 

phase in the following example. 

[0085] As schematk:ally shown in Fig. 5. the steps for antibody assay by the immune complex transfer immunoassay 
using the immunoassay plate of the present invention comprise the folbwtng (a), (b) and (c). 

(a) An antibody 20 to be assayed is bound with an antigen 30 bound with a functional group 31, and an antigen 
40 bound with a label 41 in a lest solution 12 to form an immune complex 50. The test solut'ton 12 is preferably 
kept in a well having the same shape as the well type solid phase. The immune complex 50 is trapped on a dtp 
stick type sdkJ phase 1 via the f unctk)nal group 31 . A receptor substance 3 coated on the dip stick type sotkf phase 
1 is the above-mentioned receptor substance A whrch has a reactive group specifbally binding to the functbnal 
group 31 . 

(b) The dtp slick type solid phase is rinsed to leave only the trapped immune complexes. The dip stick type solid 
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phase 1 is inserted into a well type solid phase 2 to release the immune complexes in a transfer solution 5, which 
IS kept in said well type solid phase. The released immune complexes are trapped on the well type solid phase 2 
via the antibody 20. A receptor substance 4 coated on the well type solid phase 2 is a receptor substanco B 
specifically binding to the antibody 20. This substance may be a substance having a reactive group capable of 
specifically binding to a functional group different from the functional group 31 bound with the antigen 30. Note 
that this functional group should not bind to the reactive group of the substance of (A). 

(c) The antibody in the immune corr^lexes trapped on the well type solid phase 2 is assayed according to the label 
41. The assay method using a label may be a known method. 

[0066] Examples of the test solut ion include body fluids such as serum, plasma, cerebrospinal fluid, saliva and urine, 
and buffer containing antibody. 

[0087] The antibody to be assayed includes alt antibodies substantially assayabte by Immunological methods. Ex- 
amples thereof include autoantitxxiies such as antinuclear antibody. anti-ONA antibody, anti-RNA antibody, rheumatoid 
factor, anti-erythrocyte antibody, anti-mitochondria antibody, anti-muscle antitxxfy. antithyroid antibody (e.g. anti-mi- 
crosome antibody, antl-thyroglobulin antibody and anti-TSH receptor antibody), anti-insulin antibody, anti-insulin re- 
ceptor antibody and anti-acetylcholine receptor anlilxxly. antibody against virus or microorganism, antibody against 
protein preparations (e.g. Interferon and hunr^ growth horrrKrte) and allergen antibody of allergic diseases. These 
antibodies can be assayed not onty when they are released in a test solution but also when bound to an immune 
complex or a binding protein. 

[0088] When an antigen is to be assayed, the assayable antigen includes alt substances having an antigentt; deter- 
minant and substantially all substances capable of being assayed by a conventional immunological assay. Examples 
thereof include enzymes such as T^tutamyllranspeptidase (t-GTP). alkaline phosphatase and glycosyltransferase, 
protein hormones such as thyroid-stimulating hormone (TSH), luteinizing hormone (LH). hunr^n chorionk; gonadtropin 
(hCG). insulin, secretin and growth hornxjne (GH). plasma proteins such as fibrin degradation product (FDP). C-reac- 
tive protein (CRP), a,-ackJ glycoprotein (ot,-AGP), ouj-antitripsin (o,-AT), Og-plasmin inhibitor (Og-PI), Pg-microgtobulm 
(fJ2-MG)and immunogfobulin. carcinoembryonic proteins suchasa-fetoprotein (AFP), carcinoembryonk; antigen (CEA) 
and embryonal ferritin, cells such as lymphocyte and mteroorganism, virus pank:Ie. cell surface antigen, and haptens 
such as thyroxine, vasopressin and atrial natriuretc hormone. These antigens can be assayed not only when they are 
released in a test solution but also when bound to an immune complex or a binding protein. 
[0089] The antigens 30 and 40 shown in Fig. 5(b) are components v^ich cause an antigen-antitxx^ reaction with 
an antibody to be assayed, such as specific antigen and anti-kJrotype antibody. In immune complex transfer immu- 
noassay, an antigen preferably does not altow concurrent binding thereto of a functional group and a label. 
[0090] The functional group to be bound to the aforementioned antigen is involved in trapping on a dip stk:k type 
solkj phase, and preferably shows binding property which is free of being Inhibited by other components in the test 
solutbn and being released by rinsing after trapping. 

[0091] Examples of such runctk>naf group include haptens such as dtnitrophenyl group, mononitrophenyl group, 
trinitrophenyl group and fluorescein group, bfotin. and antibodies and antigens other than the antibody and antigen 
constituting the immune complex. 

[0092] The substance to be used as a label may be any which is usable in immunologfcal assays, and is exemplified 
by enzyme, radioactive substance, luminescent substance, fluorescent substance and melallK compounds. The en- 
zyme includes, for example, peroxydase, p-D-galaclosidase and alkaline phosphatase, the radioactive substance in- 
cludes, for example, iodine- 125 and tritium, fluorescent substance includes, lor example, fluorescein isolhiocyanate 
and luminescent substance includes, for example, acridium salt. 

[0093] A functional group and a label are bound to an antigen by a method known per se, and a carrier which does 
not affect the steps of immune complex trar^f er immunoassay may be used to bind them to an antigen. Binding in this 
manner is particularly preferable when the antigen has a low molecular weight. Examples of the carrier Include non- 
specific rabbit IgG, bovine serum albumin and dextran. 

[0094] The receptor substance to be adhered to the dip stick type solid phase is the aforementioned receptor sub- 
stance A. i.e. the substance 3 in Fig. 5(a) which is capable of specif k^lly binding to the functional group 31. 
[0095] Such receptor substance is exemplified by those reactive with functional group. When the functional group 
is hapten, for example, a specific antibody against hapten (i.e. anti-hapten antibody) can be used. Specific examples 
include anti-dlnitrophenyl dinitrophenyl antibody, anti-mononitrophenyl antibody and antibody. When the functional 
group is biotin, avkiin and streploavtdin are exemplified. When the functional group is antigen or antibody, an antibody 
or an antigen against same can be used. 

[0096] The receptor substance can be adhered to the surface of the dip stfck type solid phase by a known method 
for preparing a carrier in immunologteal assay. 

[0097] As the transfer solution to be kept in a well type solid phase, a solution which releases immune complex 
trapped on a dip stk;k type solid phase or a solution added with a substance imparting such property is used. 
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[0098] When immune complex is released by treating with an acid, an alkali, a high concentration inorganic salt and 
the like, the pH is not more than 5, preferably 0.5-3.5, for releasing with an acid; and not less than 9 for releasing with 
an alkal In the case of liberation with a high concentration inorganic salt, the concentration of the salt is not less than 
2M. These treatments are generally performed at 0-45'C for 10 minutes to several dozen hours, 
5 [0099] The immune complex is released by adding a substance having the same trapping moiety with the functional 
group. When the functional group is dinitrophenyl, for example, dinitrophenylamino acid such as dinitrophenyl lysine 
is used and when the functional group is biotinyl, biotin is used. 

[0100] When the functional group binds to an antigen via -S-S- bond(s). a reagent capable of cleaving the -S-S- 

bond can release the modified aniigen-antibody complex. 
10 [0101] The receptor substance lo be adhered to a well type solid phase is a receptor substance B which re-traps 

immune complex at the moiety other than the moiety concerned with the earlier trapping. That is, a substance which 

specifically binds directly to an antibody in the immune complex (namely, antibody lo be assayed) or a substance 

having a reactive group capable of specifically binding to the funcltonal group previously introduced onto the antigen. 

Note that this functional group does not react with the receptor substarvce A. 
15 [01 02] The substance which specifically binds directly to an antibody is typically an antibody against said antibody. 

i.e. anti-antibody antibody. 

[01 03] The functional group previously introduced onto the antigen is a sut>stance diflerent from the fuiK^tional group 
which reacts with the receptor substance A and is selected from the group consisting of haptens such as dinitrophenyl 
group, mononitrophenyl group, trinitrophenyl group and fluorescein group, and biotin. Accordingly, the substance hav- 

20 ing a reactive group capable of specifically binding to the functional group is anti-haplen antibody lor hapten, avidin 
(streptoavidin) for biotin, and when sugar chain is present, it is, for example, lectin; protein A and immunoglobulin; 
hormone and hormone receptor; substrate or co-factor, and enzyme; or DNA • RNA and complementary DNA • RNA. 
[0104] The receptor substance is adhered to a weU type solid phase by a method similar to that for the above- 
mentioned dtp stick type solid phase. 

2S [0105] When a welt type solid phase is used as the first solid phase and a dip stick type solid phase is used as the 
second solid phase, the receptor substances to be adhered to the surface of the both solid phases are exchanged. 
[0106] When an antigen is to be assayed, the receptor substance is selected in the same manner as in the case 
where an antibody is assayed, and specific antibody, lectin and the like are used in the place of the antigen. Be it a 
dip stick type sotkJ phase or a well type solid phase that is used as the first solid phase, the receptor substance to be 

30 adhered to the surface ol the solid phase is a receptor substance A. When an antigen is lo be assayed, the direction 
of transfer of the immune complex may be from a dip stick type solid phase to a well type solid phase, or vk;e versa. 
As in the case of antibody as the assay target, the receptor substances to be adhered to the surface of both solid 
phases are exchanged according to the direction of transfer. 

[0107] The present inventksn is described in more detail in the following by way of Examples. 
35 [0108] in Examples, antibodies were assayed by immune complex transfer immunoassay using the immunoassay 
plate of the present invention, and the assay sensitivity when the shortest distance between the immune complex 
binding surfaces is not more than 1 mm in 50% or more, or 50% or less of the area of the binding surface, was compared 
between the present invention and the conventional method using beads. 

40 Example 1 

[0109] Using a dip stick type sofid phase as the first solid phase and a well type solid phase as the second solid 
phase, an immune complex transfer immunoassay was performed. The direction of the transfer of the immune complex 
was from the dip stick type solid phase to the well type soiki phase. 
« [01 1 0] Fig. 5 schematically shows the outline of the steps and substances used in the instant Example. The respective 
substances (an antibody 20 to be assayed, an antigen 30 bour>d with a functbna! group 31 . an antigen 40 bound with 
a label 41 } constituting an immune complex 50. a receptor substance 3 (receptor substance A) adhered to the surface 
of the dip stick type solkj phase 1, and a receptor substance 4 (receptor substance 8) adhered to the surface of the 
well type solid phase 2 are as follows. 

so 

(1) Antibody 20 to t>e assayed 

[0111] An antibody to be assayed was anti-human T cell leukemia virus-l antibody (abbreviated as anti-HTLV-l an- 
tibody) in serum. As the lest serum, sera from healthy humans which tested positive or negative when tested using a 
55 gelatin particle coagulation kit (SERODIA-ATLA Fujirebto, Tokyo, Japan) were used. 
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(2) Antigen 30 (same substance as antigen 40) 

[01 1 2J An antigen to be twund lo the above-mentioned antibody 20 to constitute an immune complex was a peptide 
(abbreviated as Cys-env-gp46 (188-224)) prepared by itgating an N-termlnal Cys at a site between 188th Pro to 224lh 
Thr (rom the N-terminal of HTLV-I env-gp46 protein. 

(3) Functional group 31 

[01 1 3) The functional group which binds to the above-mentioned antigen 30 to constitute an immune complex and 
which rs involved in the trapping on the first solid phase was 2.4-dinrtrophenyl-bcvine serum albumin. 

(4) Ubel 41 

[01 14] The label which binds to the above-mentioned antigen 40 to constitute an immune complex and which is used 
for assay was p-O-gatactos'dase. 

(5) Receptor substance 3 

[0115] As the receptor substance to be adhered to the dip stick type solid phase used as the first solid phase in the 
instant Example, rabbit anti-(2.4-dinHrophenyl-tx)vine serum albumin) antibody was used. 

(6) Receptor substance 4 

[0116] Rabbit anti-human IgG y^hain antibody was used as the receptor substance to be adhered to the well type 
solid phase used as the second solid phase in the instant Example. 

[0117] The outline of the steps of the immune complex transfer immunoassay of the instant Example is as follows. 

(1) An antigen 30 and a functional group 31 are bonded. An antigen 40 and a label 41 are bonded. An immune 
complex 50 is formed. 

(2) The immune complex 50 is trapped on a dtp stick type solid phase and the solid phase is rinsed to leave onty 
the immune complex 50. Trapping of the immune complex 50 is not necessarily conducted after the immune com- 
plex 50 has been formed. The functional group 31 may be trapped first and the immune complex 50 is formed with 
regard to the same, or these reactions may be mixed. 

(3) The dip stick type solid phase is inserted into a transfer solution in a well type solid phase to release the immune 
complex 50, which is then trapped on the well type solid phase. 

(4) The immune complex trapped on the well type solid phase ts assayed by determining the label. 

[01 18] The preparation and purification of respective substances to be used for the immune complex transfer immu- 
noassay, and detail of respective steps are described in the folbwing. 

Preparation of functional group 31 

[0119] Thiol groups were introduced into bovine serum albumin (fraction V, Nacalai Tesque» Kyoto, Japan) using N- 
succinimidyl-S-acetylmercaptoacetate, and 2,4-dinitrophenyl groups were introduced by a known method [Kohono et 
aL, J. Clin. l-ab. Anal., ibid ] for reacting e N-2,4-dinitrophenyl-L-lysine via N-succintmidyI-6-maleimidehexanoate. The 
number of the 2,4-dinitrophenyl groups introduced per one molecule of bovine serum albumin was 6. 

Preparation of antigen 30-functk>nal group 31 bond 

[0120] By a known method [Kohono et al., J. Clin. Lab. Anal., Vol. 6. p 105 (1992)] comprising introducing malelmide 
into 2,4-dinitrophenyl-bovine serum albumin using N-succinimidyf-6-maletmldehexanoate and reacting same with Cys- 
env-gp46 (188-224) o1 HTLV-I. the bond was prepared. 

Preparation of antigen 40-functional group 41 bond 

[0121] By a known method (Kohono et al., J. Clin. t_ab. Anal., ibid.) comprising introducing maleimide into p-D- 
galactosidase derived from Escherichia co/Zusing N,N'-o-phenylenedimaleimide and reacting same with Cys-env-gp46 
(188-224) of HTLV-I. the bond was prepared. 
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Purification of receptof substance 3 

[0122] By a known method (Ishikawa el al.. J. Immunoassay, Vol. 4. p 209 (1383)) comprising subjecting a serum 
(Shibayagi, Gumma, Japan) containing rabbit ami-(2,4-<jtnitrophenyI-bovine serum albumin) antibody to sailing out 
s and ion exchange chromatography, rabbit anti-(2,4-dinilrophenyl-bovlne serum albumin) antibody was purified. 

Affinity purlfkation o\ receptor substances 3 and 4 

(01 23] According to the manual of Pharmacia, 2.4-dinitrophenyl-bovine serum albumin and human IgG (1 0 mg) were 
10 made insoluble in CNBr-activated Sepharose 4B (1 g). 

[0124] Then, rabbit anti-(2.4-dinilrophenyI-bovine semm albumin) antibody whk;h is the receptor substance 3 and 
rabbit antl-^uman IgG 7-chain antibody which is the receptor substance 4 were affinity purified by a known method 
[Kohono et al., J. Biochem.. Vbl. 100. p 1247 (1986)] comprising elutlon atpH 2.5 using 2,4-dinitrophenyl-bovine serum 
albumin and human IgG-insoIuble Sepharose 4B column. 

IS 

Coating of receptor substance 3 on dip stick type solid phase 1 

[0125] A 5 mm diameter column made from polystyrene, having a plane end perpendicular to the longitudinal axis 
thereof, was Hxed at one end so that the other end thereof is located at 1 mm above the bottom of the well type solid 

20 phase when inserted in the well type softd phase in a combined manner 

[0126] The stick was washed with 10 g/L nonionic detergent SCAT20X-PF (Dai-lchi Kogyo Seiyaku, Kyoto. Japan) 
and immersed in 0.1 M sodium phosphate buffer, pH 7.0. containing 25 mg^ of rabbit antl-(2.4-dinltrophenyl-bovine 
serum albumin) antibody affinity-purified in the above, overnight at 4'C to coat the receptor substance 3 on the entire 
surface up to 7.0 mm above the end of the stick by physical adsorption. 

25 [01 27] Said solid phase was presented in 0.01 M sodium phosphate butler, pH 70, containing 0. 1 M sodium chlorkJe, 
1 mM magnesium chtoride, 1 g/L bovine serum albumin and 1 g/L sodium azide at 4'C until use. 

Coaling of receptor substance 4 on well type solid phase 2 

30 [0128] 0.1 M Sodium phosphate buffer (pH 7.0, 280 ^il) containing affinity-purified rabbit anti-human IgG y-chain 
antibody (50 mg/L) was placed in a 6.6 mm inner diameter tubular well type solid phase having a plane tx>ttom, and 
altowed to stand overnight at 4''C to coal the receptor substance 4 on the entire surface up to 8.0 mm above the end 
by physical adsorption. 

[01 29] Said solid phase was washed with 0,01 M sodium phosphate buffer. pH 7.0, containing 0. 1 M sodium chloride, 
3S 1 mM magnesium chlorkJe. 1 g/L bovine serum albumin and 1 g/L sodium azWe. The same buffer (300 was added 
and presented at 4'*C until use. 

Trapping of Immune complex on dip stick type solid phase 

40 [0130] As shown in Fig. 5(a). test serum, rabbit nonspecific serum, inactive f-D-galactosidase (p-galaclosidase- 
Mutain, Behringer Mannheim AG, Genmany). each 1 00 fmol of antigen 30-functional group 31 t»ond and antigen 40-label 
41 bond were added in a well 6 having the same shape as the well type soVkS phase 2. 

[0131] A dip stick type solid phase coated with the receptor substance 3 was inserted in this well, fixed so that the 
stick was dipped In the liquki up to 7.0 mm above the end. and left standing overnight at room temperature. As a result, 
« an immune complex 50 was formed and trapped on the dip stick type solid phase. 

[0132] This dip slick type solid phase was rinsed to leave only the trapped immune complex 50. 

Transfer of immune complex from the first solid phase to the second solid phase 

so [0133] As shown in Fig. 5(b), 0.01 M sodium phosphate buffer (pH 7.0, 1 50 ^1) containing 1 mM e N-2.4-dinitrophenyl- 
L-lysine, 0.1 M sodium chloride, 1 mM magnesium chtoride. 1 g/L bovine serum albumin and 1 g/L sodium azide was 
added in a well type solid phase 2 coated with the receptor substance 4. The dip stick type solid phase 1 on which the 
immune complex 50 had been trapped was inserted in this well type solid phase 2 in such a manner that the longitudinal 
axes thereof coincided. The solid phases were left standing at room temperature for one hour to liberate the immune 

55 complex. The dip slick type solid phase was pulled out, and the well type solid phase was left standing for 2 more 
hours. As a result, the immune complex 50 was trapped on the well type solid phase 2 via the antibody 
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MeasuremenI of antibocfy 

[0134] Th8 well typo solid phase was washed twice with 300 ^1 of washing solution. Then, the solid phase was 
reacted for 1.5 hours according to a known method (Ishikawa et al., J. Immunoassay, ibid.) using 4-methylumbelliferyl- 
5 p-0*galactoside as a substrate, and the activity of p O-gatactosidase bound to the immune complex trapped on the 
surface of the well type solid phase was measured with a spectrofluorometer (RF^IO. SHIMADZU CORPORATION, 
Kyoto. Japan). 

[0135] The fluorescent intensity of respective positive test sample and negative test sample is shown in Table 1 . 
10 Example 2 

[01 36] In the same manner as in Exanple 1 except that a well type solid phase was used as the first solkJ phase, a 
dip stick type solid phase was used as the second solid phase and the directk>n of the transfer of the immune complex 
was set tn reverse from the well type solid phase to the dip stick type solid phase,' an immune complex transfer imrnu- 

15 noassay was performed. 

[0137] The material and shape of the both solid phases, substances involved in reactbn and preparation thereof 
were the same as in Example 1 . Note, however, that the receptor substance adhered to the surface of the dip stick 
type solkJ phase by coating and the receptor substance adhered to the well type solid phase were reversed, namely, 
rabbit anti-human IgG y-chain antibody was applied to the dip stick type solid phase and rabbit anti'(2,4-dinilrophenyr- 

20 bovine semm albumin) antibody was applied to the well type solid phase. 

Trapping of immune complex on well type solid phase 

[01 38] Test serum, rabbit nonspecific serum, inactive p-D-galactosidase. each 100 fowl of antigen-functional group 
25 tond and antigen-label bond were added in a well type solid phase, and the solid phase was left standing overnight 
at room temperature. As a result, an immune complex 50 was formed and trapped on the well type solid phase. 
[01 39] This well type solid phase was rinsed to leave onty the trapped immune complex 50. 

Transfer of immune complex from the frrsi solid phase to the second solid phase 

[0140] 0.01 M Sodium phosphate buffer (pH 7.0, 1 50^1) containing 1 mMeN-2.4-dinitrophenyl-L-fysine, 0.1 fk4 sodium 
chloride, 1 mM magnesium chksride, 1 gfL bovine serum albumin and 1 g/L sodium azide was added in this well type 
solid phase to liberate the immune complex. 

[01 41] A dip stick type solid phase coated with a receptor substance was inserted in this well type solid phase, and 
35 the well type solid phase was left standing at room temperature for 3 hours. As a result, the immune complex v/as 
trapped on the dip stick type solid phase via the antibody. 

MeasuremenI of antibody 

^ [0142] The dip stick type solid phase was washed with a washing solution. Then, the solid phase was inserted into 
a black microplate (protein nonadsorbing. Datntppon Pharmaceutk^l Co., Ltd.. Osaka, Japan) and the activity of p-D- 
galactosidase bound to the immune complex trapped on the surface of the dip stick type solid phase was measured 
in the same manner as in Example 1 using a spectrofluorometer. 

[0143] The fluorescent intensity of respective positive test sample and negative test sample is shown in Table 1 . 

45 

Example 3 

[0144] The sensitivity of the assay of Example 1 was examined when the shortest distance between the immune 
complex binding surlace of the dip stick type solid phase and that of the well type sotkJ phase was mostly beyond 1 mm. 
50 [0145] This Example is the same as Example 1 except the following two points. 

(1) The shape of the dip stick type solid phase was as shown in Fig. 2(c) wherein the tip of the column is spherical. 
A receptor substance was coated on the surface of the spherical portion to use same as an immune complex 
binding surface. 

55 (2) The shortest distance between the Immune complex binding surfaces of the dip stick type sold phase and the 

well type solid phase was mostly set to beyond 1 mm. 

[0146] The dip stick type solid phase was made from polystyrene and the spherical portion was 5 mm in diameter 
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and the columnar portion was 3 mm in diameter. The inner size of the well type solid phase was 6.6 mm in diameter 
The distance between the t>otlom surface of the well type solid phase and the top end of the dip stick type solid phase 
was 1.0 mm when the dip stick type solid phase was inserted into the well type solid phase. 

s Measurement of antibody 

[01 47] In the same manner as in Example 1 . the antibody was determined by immune complex transfer immunoassay 
when the transfer direction of the immune complex was from the dip slick type solid phase to the well type solid phase. 
The fluorescent intensity was measured on a fluorescent microplate reader (Fluoroskan II, Labsystems, Finland). 
10 [0148] The fluorescent inlertstty of respective positive test sample and negative test sample is shown in Table 1 . 

Example 4 

[01 49] The assay sensitrvily and signal amount in the assay of Example 2 were examined when the shortest distance 
IS between the immune complex binding surface of the dip stick type solkJ phase and that of the well type solid phase 
was mostly greater than 1 mm. 

[0150] The material and shape of the dip stick type solid phase and the well type solid phase were the same as in 
Example 3. 

20 Measurement of anttoody 

[01 51 J In the same manner as in Example 2, the antibody was determined by immune complex transfer immunoassay 
when the direction of the transfer of the immune complex was from the well type solid phase to the dip stick type solid 
phase. 

2S [0152] The fluorescent intensity of respective positive test sample and negative test sample is shown in Table 1 
Comparative Example 1 

[0153] The sensitivity and handling property of the conventk)nal immune complex transfer immunoassay were ex- 
30 amined using spherical beads as the first solid phase and the second soIkJ phase. The respectrve substances involved 
in reaction artd preparation thereof are the same as in Example 1. 

[0154] The beads lor the first solid phase were blue and those for the second solkJ phase were white. The beads 
were 3.2 mm in diameter, spherical, and were made from polystyrene (Immuno Chemical, Okayama, Japan). 
[01 55] The receptor substances were coated on the beads In the same manner as in Example 1 . The first solid phase 
35 beads were applied with rabbit anli-(2,4-dinitrophenyt-bovine serum albumin) antibody and the second solid phase 
beads were applied with rabbit anti-human IgG y-chain antibody. 

Trapping of immune complex on first solid phase beads 

<o [01 56] . Test serum, rabbit nonspecific serum, inactive p-D-galactosidase, antlgen-lunctional group bond and antigen- 
label bond were added in a test lube. Two first solid phase beads were placed in this test tube with tweezers, and the 
test tube was left standing overnight at room temperature. As a result, an immune complex vvas formed and trapped 
on the first sold phase beads. 

[0157] The two Vitsi solid phase beads were rinsed to leave only the trapped immune complex. 

45 

Transfer of immune complex from the first solid phase to the second solid phase 

[01 58] The two first solid phase beads and two second solid phase beads were inserted, with tweezers, into a different 
lest tube containing 0.01 M sodium phosphate buffer (pH 7.0. 170 |il) supplemented with 1 mM e N-2,4-dinitrophenyI- 
50 L-lysine, 0.1 M sodium chk^ride, 1 mM magnesium chloride, 1 g/L bovine serum albumin and 1 g/L sodium azide. and 
the lest lube was incubated for one hour. Then, the two first solkJ phase beads were removed with tweezers, and the 
test tube was incubated for two nnore hours. As a result, the Immune complex was liberated from the first solid phase 
beads and trapped on the second solid phase beads via the antibody 

55 Measurement of antibody 

[0159] The second solid phase beads were washed twice with 2 ml of washing solution. Then. Ihe hwo beads were 
transferred (o a different test tube with tweezers and the activity of p-D-galactosidase bound to the immune complex 
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trapped on the surlaca of the second solid phase beads was measured in the same manner as in Example 1 using a 
spectrofluorometer {RF-510. SHIMAD2U CORPORATION. Kyoto. Japan). 

[0160] The fluorescent intensity of respective positive test sample and negative test sample is shown in Table 1 . 



Table 1 





Fluorescent intensity 


Sensitivity positive/negative 


negative serum 


positive serum 


Example 1 


5.67 


372 


64.6 


Example 2 


9.67 


502 


51.9 


Example 3 


0.48 


16.1 


33.5 


Example 4 


0.71 


19.0 


26.8 


Comp.Ex. 1 


4.03 


183 


45.4 



[0161] Examples 1-4 and Comparative Example 1 revealed the following two points. 

(1) Simplification of steps and operation 

[0162] Examples 1 -4 were free of handling with tweezers, washing and discerning of beads, and the immune complex 
transfer immunoassay was extremely easily performed as compared with Comparative Example 1 using beads. 

(2) Different assay sensitivity according to the distance between solid phases 

[0163] Comparison of the results of Examples 1 and 2, and the results of Examples 3 and 4 as shown in Table 1 
readily reveals an improved sensitivity achieved by setting the distance between the binding surfaces of the solid 
phases to not more than 1 mm in 50% or nrtore of the binding surfaces rather than settsng same to greater than 1 mm. 
Thus, the importance of the close location of the solid phases to each other in immune complex transfer immunoassay 
was confirmed. 

Example 5 

[01 64] Anli-HTLV-I antibody was assayed using the dip stick type solid phase and the well type solid phase as shown 
in Fig. 7 In combination. The same immune complex transfer immunoassay as in Example 1 was performed except 
the following steps. 

Coating of receptor substance 3 on dip stick type solid phase 1 

[0165] A dip stick type solid phase as shown in Fig. 7 was inserted into the well of an ordinary microplate (Farcon 
3072, Becton Dickinson. California. USA) containing 0.1 M sodium phosphate buffer (pH 7.0. 150 jil) supplemented 
with 3 pg/ml a ffinityiJU rifled rabbit anti-(2,4-dinitrophenyl-bovine senjm albumin) antibody and 0. 1% sodium azide, and 
the microplate was left standing ovomight. The solid phase was immersed in an ordinary microplate well containing 
0.01 M sodium phosphate buffer (pH 7.0. 200 fil) supplemented with 0.1 M sodium chloride. 1 mM magnesium chloride. 
0.1% bovine serum albumin and 0.1% sodium azide, and presented until use. 

Coating of receptor substance 4 on well type solid phase 2 

[0166] 0. 1 M Sodium phosphate buffer (pH 7.0, 280 jil) containing 5 \igfm\ affinity-purified rabbit ar}ti-human IgG y- 
chain antibody and 0.1% sodium azkje was added in the wells of a black microplate (H type, Sumitonrx) Bakelite. Tokyo, 
Japan), and the microplate was left standing overnight. The solid phase was added with 0.01 M sodium phosphate 
buffer (pH 7.0. 400 [il) containing 0.1 M sodium chtoride. 1 mM magnesium chloride, 0. 1% bovine serum albumin and 
0. 1% sodium azide, and preserved until use. 

Trapping of immune complex on dip stick type solid phase 

[0167] Test serum, rabbit nonspecific serum, inactive p-D-galactosklase. each 100 fmol of antigen 30-functional 
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group 31 bond and antigen 40-tabet 41 bond were added in the wells of an ordinary natcroptate (total anrtount ^SOp.\) 
as in Example 1. The plate was incubated for 30 minutes. A dip stick type solid phase on which a receptor substance 
3 was coated was inserted therein and incubated for 2 hours. As a result, an immune complex 50 was formed and 
trapped on the dtp stick type solid phase. 

[0168] The dip stick type solid phase was rinsed to leave only the trapped immune complex 50. 
Transfer of invnune complex from the first solid phase to the second solid phase 

[0169] A solution (150 jil) containing 1 mM e N-2,4-dinitrophenyl-L-lysine was added to a well type solid phase 2 
coated with the receptor substance 4, and the dip stick type solkj phase 1 on which the immune complex 50 had been 
trapped was inserted therein, folbwed by incut>atk>n for 2 hours. As a result, the immune complex 50 was trapped on 
the well type solid phase 2 via the antibody. 

Measurement of antibody 

[0170] The well type solid phase was washed and reacted for one hour using 4-methylumbelliferyl-p-D-gatactoside 
as a substrate. After the reaction. 0.1 M glycine-sodium hydroxide buffer, pH 10.3, 50 ^1, and 3 pJ of 8 M sodium 
hydroxide were added and the mbrture was left standing for about 15 minutes. TTie fluorescent intensity was measured 
on a fluorescent microplate reader as in Examples 3 and 4. 
[0171] Every step mentioned above was done at room temperature. 

[0172] The fluorescent intensity of respective positive test sample and negative test sample is shown in Table 2. 
Comparative Example 2 

[0173] The same test as in Comparative Example 1 was performed except that the reaction conditions of each step 
such as incubation time were the same as in Example 5. 

[0174] The fluorescent intensity of respective positive test sample and negative test sample is shown in Table 2. 



Table 2 





Fluorescent intensity 


Sensitivity positive/ne^tfve 


negative serum 


positive serum 


Example 5 


0.40 


35.9 


89.5 


Comp.Ex. 2 


3.80 


272 


71.6 



[0175] A combination of a dip stick type solid phase coated with a receptor substance and a well type solkl phase 
coated with a receptor substance as the two kinds of solkJ phases used in immune complex transfer immunoassay 
results in markedly simplified operalkan of the steps, as compared with the conventional methods using two kinds of 
beads. In addition, by reducing the distartce between the two solid phases to not more than 1 mm, transfer efficiency 
was improved and the assay became highly sensitive. 

[0176] A constriction or a protrusion formed as described in the foregoing specification on the dip stk;k type solid 
phase allows easier and more accurate immune complex transfer immunoassay 

Claims 

1. An immunoassay plate for an immune complex transfer immunoassay, comprising a well type solid phase and a 
dip stick type solid phase which can be inserted into said well type solkj phase, wherein the dip stick type solid 
phase is coated with either substance (A) or (B) to be mentioned below and the well type solid phase is coated 
with the other substance, and these solid phases are used as two solid phases to be used for an immune complex 
transfer immunoassay: 

(A) : a substance having a reactive group which specifically binds to a functional group previously introduced 
onto a substance which specifically forms an immune complex with a test substance. 

(B) : a substance having a reactive group capable of specifically binding to 

(i) the test substance in the immune complex. 
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(ii) a substance whk:h specifically forms an tmmune complex with the test substance, or 

(iii) a functional group conjugated in advance with the substance which specifically forms an immune 
complex with the test substance, 

provided that the moiety which binds to the reactive group of (A) does not bind to the reactive group of (B) and 
vice versa. 

2. The immunoassay plate of claim 1 , wherein the distance between the dip stick type solid phase artd the wel) type 
solid phase, when the two phases are combined by inserting the dip stick type solid phase into the well type solid 
phase is not more than 1 mm for 50 % of the immune complex binding surface of the dip stick type solid phase. 

3. The immunoassay plate of claim 1 or 2. wherein the shape of the dip slick type solid phase virfiere an nmrnune 
complex binding surface has been formed is columnar with a conical end pointed toward the ertd. 

4. The immunoassay plate of any one of claims 1 to 3, wherein the dip stick type solid phase has a constriction 
capable of inhibiting capillarity of a transfer sofutk^n. which occurs between the dtp slick type solid phase and the 
well type solkj phase, at some point near the root and opposite from the portion to be dipped in a transfer solutbn 
to be reacted. 

5. The immunoassay plate of any one of claims 1 to 4, wherein the shape of the dip stick type solid phase and the 
well type solid phase, where an immune complex binding surface has been formed, is columnar and one or more 
protrusions having a height of not more than 1 mm are fomied on the t>ody of the immune complex binding surface 
on the columnar dip stk;k type solid phase. 

6. The immunoassay plale of any one of claims 1 to 4, wherein the shape of the dip sick type solid phase and the 
well type solW phase, where an immune complex binding surface has been formed, is columnar and one or more 
protrusions having a height of not rrtore than 1 mm are formed on the immune complex binding surface of the 
columnar well type solkJ phase. 

7. The immunoassay plate of any on e of claims 1to 6. wherein plural well type solkJ phases are set in a predetermined 
arrangement on a plate and the dip stick type solid phases are set on a different plate in the same arrangement 
v^th the well type so\\6 phases. 

8. The immunoassay plate of claim 5, wherein three or more well type solid phases are set in a predetermined ar- 
rangement on a plate: the dip stk;k type solid phases are set on a different plate in the same arrangement with the 
well type solid phases, each dip stick type solid phase leaving one protrusbn. and on the plate as a whole at least 
one protrusbn is formed at every positbn determined for setting a protrusion, which position being defined in (C) 
be tow. 

(C): three or rrtoie positions determined on the periphery of the body of the dip stick type solid phase, wherein the 
distance between the three or more posit bns is that which prevents the body of the dip stick type solid phase from 
contacting the welt type solid phase when protnjsions are formed at all of these posit bns. 

9. The immunoassay plate of claim 6, wherein three or more well type solid phases are set in a predetermined ar- 
rangement on a plate; the dip stick type solid phases are set on a different plate in the same arrangement with the 
well type solid phases, each well type solid phase having one protmsion, and on the ptate as a whole at least one 
protrusion is formed at every positbn determined for setting a protrusion, which position being defined in (C) below: 
(C): three or more positions determined on the periphery of the well type solid phase» wherein the distance between 
the three or more positions is that whbh prevents the body of the dtp stick type solid phase from contacting the 
well type solid phase when protmsions are formed at alt of these positions. 

10. An immune complex transfer immunoassay using the immunoassay plale of any one of claims 1 to 9, comprising 
trapping an immune complex in the test solution on either the dtp stick type solkJ phase or the welt type solid phase, 
inserting the dip stick type solid phase into the well type solid phase, releasing the immune complex in the liquid 
phase in the well type solid phase, trapping this immune complex on the remaining well type soWd phase or dip 
stbk type solid phase, and assaying an antigen or antibody in the immune complex by assaying a label prevbusly 
introduced. 
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Patentanspruche 

1. Immunoassayplatte fur einen Immunkomplextransler-lmmunoassay, umfassend eine teste Phase des Welltyps 
und eine feste Phase des Teststabchentyps, die in die teste Phase des Welltyps etngefuhrt werden kann. wobel 

s die teste Phase des Teslstabchentyps entweder mrt Substanz (A) oder mil Substanz (B), die nachfolgend genannt 

werden, beschichtel ist und die teste Phase des Welltyps mit dar jeweite anderen Subsianz beschichtet ist und 
diese f esten Phasen als zwei feste Phasen verwendet werden, die tOr einen Immunkomplextransfer-lmmunoassay 
zu verwenden sind: 

10 (A): eine Substanz mit einer reaktiven Gruppe. die spezifisch an eine funktionelle Gruppe bindet. die zuvor in 

eine Substanz eingetuhrt wurde. welche spezifisch einen Immunkomplex mit einer Testsubslanz bildet; 

(B): eine Substanz mit einer reaktiven Gruppe, die spezifisch an 

IS (i) die Testsubstanz im Immunkomplex. 

(ii) eine Substanz. die spezifisch einen Immunkomplex mit der Testsubstanz bikJel; oder 

(iii) eine funktionafle Gruppe, die im voraus mit der Substanz, die spezifisch einen Immunkomplex mit der 
20 Testsubstanz bildet, konjugtert wurde; 

zu binden vermag; 

mit der MaBgabe, dass die Struktureinheit, die an die reaktive Gruppe von (A) bindet. nicht an die reaktive Gmppe 
25 von (B) bindet und umgekehrt. 

2. Immunoassayplatte gemaB Anspruch 1 , wobei der Abstand zwischen der fosten Phase des Teslstabchentyps und 
der fasten Phase des Welltyps. wenn die beiden Phasen miteinander kombiniert werden. indem man die teste 
Phase des Teslstabchentyps in die feste Phase des Welltyps einfuhrt. fur 50% der immunkomplexbindenden Ober- 

30 flache der festen Phase des Teslstabchentyps nicht mehr als 1 mm betragt. 

3. Inrvnunoassayplatte gema3 Anspruch 1 oder 2, wobei die Form der testen Phase des Teslstabchentyps dort, wo 
eine immunkomplexbindende Oberflache gebiWet wurde. saulenartig ist, wobei ein konisches Ende zum Ende hin 
zugespilzt ist. 

3S 

4. Irrvnunoassayptatte gemaO eriem der AnsprOche 1 bis 3, wobei die teste Phase des Teslstabchentyps an einer 
Stelle in der Nahe der Basis und gegenuber dem Teil, der in eine umzuselzende Uberlragungslosung eingetaucht 
werden soil, eine EinschnOrung aufweisl, die den kapillaren Transport einer Ubertragungslosung, die sich zwischen 
der testen Pliase des Teslstatx:hentyps und der festen Phase des Welltyps betindel, zu hemmen vermag. 

40 

5. Immunoassayplatte gemaO einem der Anspruche 1 bis 4. wobei die Form der testen Phase des Teslstabchentyps 
{in6 dar festen Phase des Welltyps dort. wo etne immunkomplexbindende Oberflache gsbildet wurde, saulenartig 
ist und aut dem Rumptteil der ffnmunkomplexbindenden Oberflache auf der saulenartigen festen Phase des Tesl- 
stabchentyps eine oder mehrere Erhebungen gebildel sind, die eine Hohe von nichl mehr als 1 mm haben. 

45 

6. Immunoassayplatte gemad einem der AnsprOche 1 bis 4. wobei die Form der festen Phase des Teslstabchentyps 
und der festen Phase des Welltyps dort, wo eine immunkomplexbindende Oberflache gebildet wurde, saulenartig 
ist und auf der Immunkomplexbindenden Oberflache der saulenartigen festen Phase des Welltyps eine oder meh- 
rere Erhebungen gebildet sind, die eine Hohe von nicht mehr als 1 mm haben. 

so 

7. Immunoassayplatte gematJ einem der AnsprOche 1 bis 6, wobei sich mehrere teste Phasen des Welltyps in einer 
vorbestimmten Anordnung auf einer Platte befinden und sich die festen Phasen des Teslstabchentyps auf einer 
anderen Platte in derselban Anordnung wie die testen Phasen des Welltyps befinden. 

S5 8. Immunoassayplatte gematJ Anspruch 5, wobei sich drei oder mehr feste Phasen des Welltyps in einer vorbeslimm- 
ten Anordnung auf einer Platte befinden. die testen Phasen des Teslstabchentyps sich aut einer anderen Platte 
in derselben Anordnung wie die festen Phasen des Welltyps befinden, jede teste Phase des Teslstabchentyps 
eine Erhebung aufweist und auf der Plane als Ganzes wenigslens eine Erhebung an jeder Stelle. die zur Anordnung 
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einer Erhebung bestimmt ist, gebildet tst, wobei diase Stella unten in (C) definieft ist: 

(C): drei odar mahr Slellen, die auf dam Umlang das Rumpfteils der fasten Phase das Teslslabchentyps 
bestimmt said, wobei der Abstand zwischen den drei Oder mehr Stetten so groD ist. dass verhindert wird, dass der 
Rumpfteil der f esten Phase des Teststabchenlyps mit der festen Phase des Welltyps in Kontakt komml, wenn an 
5 alien dtesen Steilen Ertiebungen gebildet sind. 

9. Immunoassayplatte gemaB Anspruch 6. wobei sich drei oder mehr teste Phasen des Welltyps in einer vorbestimm- 
ten Anordnung auf erner Platte befinden. die festen Phasen des Teststabchenlyps stch auf einer anderen Platte 
in derselben Anordnung wie die festen Phasen des Welltyps befinden. jede feste Phase des Welltyps eine Ertte- 

10 bung aufweist und auf der Platte als Ganzes wenigstens eine Erhebung an jeder Stelle. die zur Anordnung etner 

Erhebung bestimmt ist, gebildet ist, wobei diese Stelle unten in (C) deflniert ist 

(C): drei oder mehr Steilen. die auf dem Umfang der festen Phase des Wefttyps bestimmt sind, wobei der 
Abstand zwischen den drei oder mehr Steilen so groB ist, dass verhindert wird. dass der Rumpfteil der festen 
Phase des Teslstabchentyps mit der fasten Phase des Welltyps in Kontakt kommt, wenn an alien diesen Steilen 

'5 Erhebungen gebiktet sind. 

10. Immunkomplextransler-lmmunoassay unter Verwendung der Immunoassayplatte gemafB einem der AnsprOche 1 
bis 9, umfassend das Einfangen eines Immunkompfexes in der Testldsung entweder auf der festen Phase des 
Teslstabchentyps oder aul der festen Phase des Welltyps, das Einfuhren der festen Phase des Teststabchenlyps 

20 In die feste Phase des Welltyps. das Freisetzen des Immunkomplexes in die flussige Phase in der festen Phase 

des Welltyps. das Abfangen dieses Immunkomplexes auf der noch nicht verwendelen festen Phase (des Welltyps 
Oder des Teslstabchentyps) und das Bestlmmen eines Antigens oder Antikorpers in dem Immunkomplex durch 
Bestinnmen ernes zuvor eingetuhrten Markers. 

25 

Revendicatlons 

1. Plaque d'essai irrvnunologique pour essai immunologique par transferl de complexes immuns, comprenant une 
phase soltde de type puits et une phase solide de type poinle Iremp^e qui peut 3tre ins6r6e dans ladile phase 

30 solkie de type puits, dans laquelle la phase solkie de type pointe trample est enduite avec sort une substance 

(A), soil une substance (B) mentionnees ci<<fessous et la phase solide de type puits est enduite avec Taulre subs- 
tance, et ces phases solides sont utilisdes en tant que deux phases solides ^ uliliser pour un essai immunok^gique 
par transfert de complexes immuns : 

35 (A) : une substance comportant un groupe rdaclif qui se lie spdcifiquement ^ un groupe fonctk>nnel pr6c6- 

demment intfoduit sur une substance qui forme spdciriquement un complexe immun avec une substance 
d'essai. 

(B) : une substance comportant un groupe rdactif capable de se lier spScifiquement h 

<o (i) la substance d'essai dans la complexe immun, 

(ii) une substance qui forme spScifiquement un complexe immun avec la substance d'essai, ou 

(iii) un groupe fonctk>nnel prdalablement conjugu6 a la substance qui forme spSciftquement un complexe 
immun avec fa substance d'essai. 

45 6tant entendu que fentitd qui se lie au groupe rdactif de (A) ne se lie pas au groupe rdaclif de (B) et vice versa. 

2. Plaque d'essai immunologk^ue sebn fa revendication 1. dans taquelle la distance entre la phase solide de type 
pointe trempde et la phase solide de type puits, torsque tes deux phases sont r^unres par insertion de la phase 
solide de type pointe trempde dans la phase solide de type puits, n'est pas plus de 1 mm pour 50 % de la surface 

£0 de liaison aux complexes immuns de (a phase solide de type poinle trempde. 

3. Plaque d'essai immunologique sek>n la revendication 1 ou 2. dans laquelle la forme de la phase solide de type 
pointe trennpde, sur laquelle a dtd formde une surface de liaison de complexes immuns. est colonnaire avec una 
extrdmitd conique dont fa pointe est dirtgde vers t'extrdmitd. 

55 

4. Plaque d'essai immunologique selon rune quelconque des revendicatlons 1 k 3. dans laquelle la phase solide da 
type pointe tremp6e prdsente une constrkition capable d'inhiber la capillaritd d'une solution de fransfert, qui se 
tfouve entre la phase solide de type pointe trempde et la phase solide de type puits, d un certain point au voisinaga 
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de ta racine et oppose k ta parlie destines d §tre tremp^e dans une solution de transfer! & mettre en reaction. 

5. Plaque d'essai immunobgique sebn I'une queteonque des revendicalions 1 d 4. dans taqueUe ta forme de la phase 
soltde de type pointe trempSe et de la phase solide de type puits, ou a dtd formde une surface de fixation de 

5 complexes immuns. est colonnaire et une ou plusieurs sailttes ayant une hauteur n'excddant pas 1 mm sont lor- 

mees sur le corps de la surface de fixation de complexes immuns sur la phase solide de type pointe trempde 
colonnaire. 

6. Plaque tfessai immunologique selon I'une quelconque des revendicalions 1 a 4, dans laquelle la forme de la phase 
10 solide de type pointe tremp6e et de la phase solide de type pulls, ou a 616 !orm6e une surface de fixation de 

complexes immuns, est colonnaire et une ou ptusieurs sailliss ayant une hauteur n*exc6dant pas 1 mm soni for- 
m6es sur la surface de fixation de complexes immuns de la phase solide de type puits colonnaire. 

7. Plaque tfessai immunologique selon I'une quelconque des revendicalions 1 d 6. dans laquelle plusieurs phases 
IS solides de type puits sont plac6es selon une disposition pr66tablie sur une plaque et les phases solides de type 

pointe tremp6e sont plac6es sur une plaque difffirente selon la m§me disposition que les phases solides de type 
puits. 

8. Plaque d'essai irrvnunologique selon la revendlcation 5. dans laquelle trots ou plus de trois phases solides de type 
20 putts sont plac6es selon une dispositton pr66tablte sur une plaque ; les phases solides de type pointe tremp6e 

sont plac6es sur une plaque diffdrente, selon ta nr^me disposition que les phases solides de type puits. chaque 
phase sofide de type pointe tremp6e comportant une saillie, et, sur ta plaque dans son ensemble, au moins une 
sailtie est formde en toute position d6termin6e pour rstablissement d'une saillie, laquelle position est ddfinie en 
(C) ci-dessous : 

25 (C) : trois positions ou plus d6termin6es d la p6riph6rie du corps de la phase solide de type pointe tremp6e, 

la distance entre les trois positions ou plus 6tant celle qui empeche I'entree en contact du corps de la phase solide 
de type pointe irennpde avec la phase solide de type puits lorsque des saillies sont lorm6es au niveau de loutes 
ces positions. 

30 9. Plaque d'essai immunobgique selon ta revendicalion 6, dans laquelle trois ou plus de trois phases solides de type 
puits sont plac6es selon une disposition pr66tablie sur une plaque ; les phases solides de type pointe tremp6e 
sont plac6es sur une plaque dlffdrente. sebn ta mdme dtsposilbn que les phases solides de type puits, chaque 
phase solide de type puits comportant une saillie, et, sur la plaque dans son ensemble, au moins une saillie est 
formee en toute position d6termtn6e pour l'6tablissemenl d'une saillie, laquelle position est d§finie en (C) ci- 

35 dessous : 

(C) : trois positions ou plus d6termin6es d ta p6r^h6rie de la phase solide de type puits, la distance entre 
les trois positions ou plus 6tanl celle qui empfiche Pentr^e en contact du corps de la phase solide de type pointe 
lremp6e avec la phase solide de type puits lorsque des saillies sont formSes au niveau de loutes ces posit bns. 

<o 10. Essai immunologique par transfert de complexes immuns, utilisant la plaque d'essai immunologique sebn Tuna 
quelconque des revendicalions 1^9. comprenant le pi6geage d'un complexe immun dans la solution d'essai sur 
soil la phase solide de type pointe tremp6e. soil la phase solide de type putts. Tinserlbn de la phase solide de 
type pointe tremp6e dans la phase solide de type puits, la libdration du complexe mnun dans la phase liquide 
dans la phase solide de type puits, le pi6geage de ce complexe Immun sur la phase solide de type puits restante 

45 ou ta phase solide de type pointe tremp6e restante. et le dosage d'un antig6ne ou d'un anticorps dans le complexe 

immun, par dosage d'un marqueur introduit au pr6alable. 
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